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© Programmable electronic vehicular display system. 
© A programmable electronic vehicular display system hav- 
ing a central display processing unit for selectively program- 
ming and radio-transmitting information to remote vehicular 
display apparatus which display this information in the form 
of messages, advertisements, news, pictures or the like to the 
public in proximity to the vehicle. Each remote vehicular dis- 
play apparatus can be automatically and individually prog- 
rammed by the control display processor without driver inter- 
vention and can also be locally programmed by the driver of 
the vehicle to display such information as the vehicle destina- 
tion. The remote display apparatus includes a matrix display 
panel mounted on the roof of the vehicle and having a plural- 
ity of display elements selected from one of light emitting 
diodes, gas discharge display elements or liquid crystal dis- 
play elements. Thus, many different types of information can 
be displayed quickly and can be perceived readily by persons 
in proximity to the vehicle. 
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TITLE OF THE ISVEWTION ". ' '. :013T21-1 

PROGRAMMABLE ELECTRONIC VEHICULAR DISPLAY SYSTEM 

BACKGROUND OF THE INVENTION 

The present invention is directed to an electronic display 
system for vehicles, especially commercial vehicles such as taxi 
cabs.. In particular , the present invention relates to a system 
having a central display processor for selectively programming 
and radio transmitting information to remote vehicular display 
apparatus which display this information in the form of messages r 
advertisements r news, pictures or the like to the public in 
proximity to the vehicle. 

The system enables each vehicle of a fleet of vehicles to be 
utilized as a communication media for instantaneously informing 
the public of the latest news or for displaying advertisements to 
the public relating to th£ locale of each vehicle- Since each 
remote display apparatus can be automatically and individually 
programmed by the central display processor without driver 
intervention, it can be reprogrammed as the vehicle travels to 
display information pertinent to the new location of the 
vehicle TSr.us, uiixi:r trav^ii.^c in tfca ivas.l;v&£:* ^i&trict of a 

v-v ■ rouiif .: lsp.'I:-r; tl-:- la t*.r* : business r;sv;tf : , v£;-.&3/3 other fearxis 
■-;;r..*.Iri oisyl^v certain adv^r ::/\r..Tnenl:G ;cy-;^vi:/::£ the particular 

v-\ ••hir:>; si;-b taxis art? -*:rave ilizsg* i?urfchGrmore, each 

ci^r-l-iy ^.••■;-;:;.x also bs locally psrog&SEEaeS 
• l-; rr5' ? "r th* v?.hr:L-- .^.s^lay such iagoraiatica as £h<2 
vehicle destination. 
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The principle disadvantage of Qonyenfiboal Vehicle '.display 

t t t t * t » * r * tr • » • 

systems is the inability to electronically, selectively and 
quickly display many different types of information on one or 
more vehicles for viewing by the public in proximity to those 
vehicles. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention to 
provide a programmable electronic display system for selectively 
displaying information on respective groups of remote vehicular 
display apparatus. 

A further object of the present invention is to provide a 
programmable electronic display system capable of displaying many 
different types of information, such as messages, advertisements 
and graphics, on respective groups of remote vehicular display 
apparatus . 

Another object of the present invention is to provide a 
programmable electronic display system capable of selectively 
displaying different information on respective groups of remote 
vehicular display apparatus, under the automatic control and 
direction of a central display processing unit. 

Still another object of the present invention is to provide 
a programmable electronic display system having the aforesaid 
features and which is further capable of selectively displaying 
information on a remote vehicular display apparatus in accordance 
with manual inputs to the remote display apparatus. 

Yet a further object of the present invention is to provide 
a programmable electronic display system having the aforesaid 
features and which is suitable for commercial display of many 
different types of information easily visible to the public in 
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Additional objects and advantage's ; of ' th^ iiiyinfcion !viij. be 
set forth in part in the description which follows, and in part 
will be obvious from the description, or may be learned by the 
practice of the invention- The objects and advantages of the 
invention may be realized and obtained by means of the 
instrumentalities and combinations particularly pointed out in 
the appended claims. 

To achieve the foregoing objects and in accordance with the 
purpose of the invention, the programmable electronic vehicular 
display system of the present invention comprises: (1) a 
plurality of remote vehicular display apparatus, each including 
(a) receiving means for receiving information to be displayed, 
and for providing first signals indicative of the received 
information, (b) local processing means, operatively connected to 
the receiving means and operatively connected to receive manual 
inputs,* for receiving the first signals, for receiving the manual 
inputs, and for providing~display signals indicative of the first 
signals and the manual inputs,, and (c) display means, operatively 
connected to the local processing means, for displaying 
information responsive to the display signals; and (2) central 
display processing means for selecting desired ones of the remote 
display apparatus and radio transmitting to the receiving means 
control information, including the information to be displayed. 

In a preferred embodiment of the display system of the 
present invention, the display means comprises an elongated 
matrix display panel mounted on the roof of the vehicle for 
displaying advertisements, graphics, news, and the like, such 
that they can be perceived by persons in proximity to the 
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vehicles. The matrix display panel includes-a m^txjrx ofaight 
emitting diodes, a gas discharge display,- a 'liquid 'crystal " V 
display, or incandescent lights. 



BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings, which are incorporated in and 
constitute a part of. the specification, illustrate an embodiment 
of the present invention and, together with the description, 
serve to explain the principles of the invention. 

Fig. 1 is a block diagram of the overall vehicular display 
system of the present invention, wherein the central display 
processing unit transmits information to the remote display 
apparatus; 

Fi ?- 2 is a block diagram of the remote vehicular display 
apparatus of the present invention; 

Fig- 3 illustrates the general logic flow of the central 
display processing unit; and 

Fig. 4 illustrates the general logic flow of the local 
processing unit associated with each remote vehicular display 
apparatus. 

- DESCRIPTI ON OF THE PREFERRED EMBODIMENTS 
Reference. will, now be- made in detail to the present 
preferred embodiments of the invention, examples of which are 
illustrated in the accompanying drawings. In the following 
description, similar elements are labeled with like reference 
numerals in each of the figures. 

Referring to Fig. 1, the overall electronic vehicular 
display system includes a plurality of remote vehicular display 
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vehicular display apparatus 20. Each .remote- vehicular display 
apparatus 20 can be separately add reused- "by \fehe WnVal'dls^iay 
processing means 10. Thus, the central display processing means 
10 can broadcast information to all of the remote vehicular 
display apparatus 20 or transmit individual messages to selected 
ones of the remote vehicular display apparatus 20. Since, in 
accordance with the present invention, the remote vehicular 
display apparatus 20 is associated with a vehicle 40, as 
illustrated in Fig. 2, selectively transmitting information to 
respective ones of the remote vehicular display apparatus 20 
provides an efficient means for distributing information 
pertinent to the varying location of each of the remote vehicular 
display apparatus 20. Thus, the remote vehicular display 
apparatus 20 constitute a message distribution system, wherein 
each node of the system remote vehicular display apparatus 

20) is '.operationally controlled by the central display processing 
means 10 without intervention by the driver of the vehicle. The 
system also provides for the remote vehicular display apparatus 
20. to be locally programmed by the vehicular driver. 

Fig. 2 illustrates an arrangement for the remote vehicular 
display apparatus 20, As shown, the remote vehicular display 
apparatus 20 is associated with vehicle 40, such as a taxicab. 
The remote vehicular display apparatus 20 includes receiver means 
25 for receiving information to be displayed from the central 
display processing means 10 and for providing first signals 
indicative of. the received information. A local processing means 
30 is operatively connected to the receiving means 25 and 

° Pe "Ul^ C ° nneCted to " ceiv « **nual inputs from local manual 
input. / Th e local processing means 30 receives first signals 
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signals and the manual inputs. The .remote display apparatus 20 

• • * • • ♦ * • t * • 

further includes display means 35 o£eratiA7ely* cdn-riected* •tcT'the 
local processing means 30 for displaying information in 
accordance with either the manual inputs or the information 
received from the central display processing means 10 via 
receiving means 25. 

The receiving means 25 illustrated in Fig. 2 can comprise a 
conventional radio receiver for receiving the information 
transmitted by the central display processing means 10, The 
information can be radio transmitted by the central processing 
means 10 in any conventional manner, such as amplitude 
modulation, frequency modulation, pulse code modulation or pulse- 
width modulation* Additionally, to ptovide a degree of security 
for the message distribution system, the transmitted information 
can be encoded or include a security code to prevent unauthorized 
reception and display of the transmitted information. 

Fig* 4 shows the general logic for the local processing 

means 30. The processing means 30 can comprise a conventional 

microprocessor unit. Essentially, the display processing task of 

the local processing unit 30 includes the following steps. In 

step 1, the local processing unit detects if a message is being 

received. On detecting that a message is being received, the 

local processing unit then decides, in -step 2, whether the 

message originated from the local manual inputs of the vehicular 

from local manual input unit 50 
driver /or from the central-display* processing unit 10. If the 

message is from the central display processing unit, the local 

processing unit, in-step 3, receives the information to be 

displayed. In step 4, the message received from either the local 

manual inputs or the central display processing unit is displayed 
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message. The local processing unit 30 can include further 
processing to refresh display means fcn> 3 ;;. reducing. tj{e • 
hardware requirements for display means* 3*5*.* *'* ** *' *' " 
Display means 35, as embodied herein and shown in Fig. 2, 
comprises an elongated matrix display unit mounted on the roof of 
the vehicle and includes a matrix of small elements enabling both 
messages and graphics to be displayed. The matrix display 
elements of display unit 35 preferably comprise light emitting 
diodes, elements of a gas discharge display, - or elements of a 
liquid crystal display. The displayed information can be under 
the control of the local processing unit or conventional matrix 
display unit drive hardware. The control of the matrix display 
unit 35 enables the displayed information to be normally on, 
flash or roll across the display matrix. With the foregoing 
arrangement of the matrix display unit 35 operatively controlled 
by the local processing means 30 via receiving means 25, 
information of all different types can be selectively and 
instantaneously displayed to persons in proximity to the vehicle 
40. 

Fig.. 3 illustrates the general logic flow for the central 
display processing means 10. The remote vehicular display 
apparatus processing of the central display processing unit 10 
comprises the following steps, m step 1, the remote vehicular 
display apparatus processing includes waiting for a message to be 
radio transmitted to the remote vehicular display apparatus 20. 
Dpon detecting that a message should be transmitted, the 
processing, in step 2, determines whether or not the message 
should be transmitted to all of the remote vehicular display 
apparatus, or to a selected one or ones of the apparatus, if the 
message is to be transmitted to all the remote vehicular display 
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the remote vehicular display apparatus/ after which the 
processing returns to step 1 to await a new message* If, 
however , the message is to be transmitted only to specific remote 
vehicular display apparatus, then in step 4, the central display 
processing unit addresses those remote vehicular display 
apparatus that are to receive the message. Next, the central 
display processing unit, in step 5, transmits the message to the 
addressed remote vehicular display apparatus. Following the 
transmission of the message, the processing returns to step 1, to 
await a new message. With the foregoing automatic and selective 
message processing by the central display processing means 10, 
information can be selectively displayed to particular segments 
of the public in various locations of a city who are in proximity 
to the remote display apparatus of the vehicles in those city 
locations.. 

In accordance with the invention, the central display 
processing means 10 could-be incorporated as an element or 
subsystem into a vehicle communication, tracking and 
identification system, such as for commercial taxicabs. Such a 
vehicular communication, tracking and identification system is 
disclosed in the commonly-assigned U.S. patent «6. 4,414,661 

. filed July 2, 1981 entitled "Apparatus for 
Communicating With A Fleet of Vehicles" and U.S. patent 
application Serial No. 384,641 filed June 3, 1982 entitled 
"Vehicle Locating System", and the system disclosure is 
incorporated by reference herein. I 
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In such a system, the vehicle is capable of identifying 
itself to a central based station including the display 
processing unit 10, and the receiving means 25 is adapted 
to receive information from the central station. The 
communication between the vehicle and the central station 
is based upon time division multiplexing. 

Initially, a vehicle transmits its identification " 
code. to the central station. The central station responds by 
transmitting the identification code of the central station • 
and a clock synchronizing signal to synchronize communications 
between the central, station and the vehicle. Thereafter, 
the central station transmits information such as. text to • - 
the vehicle. 

Furthermore, this system can be adapted to include 
an automatic vehicle locating system 1 . To locate vehicles, ' 
traffic detectors including, for example, induction loops, ^ 
are positioned in streets throughout the operating area of 
the vehicles emplyed in the programmable electronic vehicular 
display system. Each traffic detection circuit is adapted ' ^ ;: 
to. transmit a position code t? a vehicle. The position code 
identifies the position of the detector. The receiving 
vuneans 25 of each vehicle is adapted to receive this position 
code and this position code, is then transmitted to the 
central station. Based on this position code, the central 
station determines the position of the vehicle. One use of 
the position code by the central station is to supply the 
code to the central display processing unit 10 which can, ... 
automatically update messages displayed on. the vehicles 
as the vehicles move from region to region. ' 

It will be apparent to those skilled in the art that 
modifications and variations could be made to the above 

programmable electronic vehicular display system in accordance 
with the teachings of tne lnvent . on wifchout ^^^^ 

spirit or scope of the invention. Thus, it is intended that the 
Present invention cover the modifications and variations of this 
invention withia the scope to the appended claims and their 
equivalents. 

. - 9 - 
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CLAIMS 



WHAT IS CLAIMED IS: 

1. A programmable electronic vehicular display system 
comprising: 

(a) a plurality- of remote vehicular display apparatus, 
each including — - 

(i) receiving means for receiving information to 
be displayed/ and for providing first signals indicative of said 
received information, 

(11) local processing means, operatively connected 
to said receiving means and operatively connected to receive 
manual inputs, for receiving said first signals, for receiving 
said manual inputs, and for providing display signals indicative 
of said first signals and said manual inputs, and 

(ill) display means, operatively connected to said 
local processing means, for displaying information responsive to 
said display signals? and 

(b) central display processing means for selecting 
desired ones of said remote display apparatus and radio 
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transmitting to said receiving means. contrpl . £nf ojrma.tion t , 
including said information to be displayed. * • I*". * 

2^ A display system according to claim 1, wherein said 
display means displays said information such that the information 
can be perceived by persons in proximity to the vehicle. 

3~ A display system according to claim 2, wherein said 
display means comprises matrix display means having a plurality 
of display elements selected from one of light emitting diodes r 
gas discharge display elements and liquid crystal display 
elements.. 

4. A display system according to claim 2, wherein said 
matrix display element comprises an elongated matrix display 
panel mounted on the roof of the vehicle. 

5. A display system according to claim 2, wherein each of 
said remote display apparatus has an address , and said control 
information further includes address information corresponding to 
the addresses of said desired ones of said remote remote display 
apparatus, and wherein said receiving means includes means for 
receiving and recognizing the address information corresponding 
to the address associated with said remote display apparatus. 

6. A display system according to claim 2, wherein said 
display means can display different types of information in the 
form of advertisements , graphics and news. 

7„ A* display system according to claim 1, wherein each of 
said remote display apparatus has an address, and said controlled 
information further includes address information corresponding to 
the addresses of said desired ones of said remote vehicular 
display apparatus, and wherein said receiving means includes 
means for receiving and recognizing the address information 
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8. A display system according fc6 :claim' '5/ wherein said 
control information further includes security code information 
and wherein said receiving means further includes means for 
receiving and recognizing the security code information , and for 
enabling the display of the information to be displayed in 
response to recognizing said security code information, 

9. A display system according to claim 7, wherein said 
control information further includes security code information, 
and wherein said receiving means further includes means for 
receiving and recognizing the security code information, and for 
enabling the display of the information to be displayed in 
response to recognizing said security code information. 

10. A display system according to claim 5 y wherein at least 
part of said control information is encoded, and said receiving 
means further includes means to decode said encoded control 
information. 

11. A display system according to claim 7 r wherein at least 
part of said control information is encoded, and said receiving 
means further includes means to decode said encoded control 
information. 

12. A display system according to claim 2, wherein said 
control information includes vehicle identification information 
and destination information, and said vehicular display system 
further comprises — means for transmitting the location of the 
vehicle to the central display processing means; vehicle display 
means for displaying said vehicle destination information, and 
wherein said receiving means includes means for receiving said 
vehicle identification information and destination information, 

peratively connected to said display means. 
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